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We, Imperial Chemical Okdustoes 
Limited, of Impend Chemical House, MS1- 
bank, (London, S.W.I, a British Company, do 
hereby declare the invention, for winch we 
pray that a patent may be granted co us, and 
the method by which it is to be performed, 
to be particukriy described b and by the 
foWovnng OTtement: — 

This invention adates to new indole denva- 
trves and more particularly it rekies to certam 
3^5-nhTo^furrury¥dcne)oxindole derrvacrves 
which possess useful therapeutic properties. 

According to the invention we provide the 
said new indok derivatives which are com- 
pounds of the formate: — 
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wherein R stands for hydrogen and wherein 
the nucleus A may optionally bear subsatuents. 

As suitable Bubstdmente in the nucleus A 
there may be mentioned, for example, halogen 
atoms and rritro, acylamino, alkyl, hydroxy, 
rikory and carboxykc acid radicals. 

As a particularly vahiabk compound there 
mav be mermoncd, for example, 3-<5-mtro-2- 
fuiWylitoe)-oxmdok itself. 

Accordmg to a further feature of me inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 
prises interaction of an oxindoie derivative of 
the formula: — 



wherein A and R have cne meaning stated 
above, with 5-mrro-2-tealdehyde or with a 
compound capable of action as 5-rrtro-2-fur- 
35 aldehyde. 

[Pric* 3s. 6d.] 



As compound capable of reacting as 5- 
nrm^furaJiokfayde mere may be mentioned, 
for example, 5^xhro-2^hn^debyde Aacetare 
m the presence of aqueous mineral acid, for 
exampk aqueous hydrochloric acid The re- 
action may conveniently be brought about in a 
solvent or effluent, for example in acetic and, 
m aqueous ethanol or m anhydrous formic aod. 
There may atoo oprionaOy be present a basic 
catalyst, for exampk sodium acetate. 

As stated the new indole derivatives of the 
invention possess useful therapeutic properties. 
They are particularly useful as acrt&acterial 
agents especially for antiseptic purposes. They 
are active against a wide range of micro- 
organisms in^y^r^ Gram positive and Gram 
negative bacteria. 

Thus according to a further feature of the 
invention we provide new antimicrobial com- 
posrtions wherein the active ingredient is at 
least one of die new mdok derivatives of the 
formula stared above in ackmxture with an 
inert diluent or carrier. 

As a particularly' vahiabk mgredsenr there 
may be mentioned, for examp&e, 3-(5-nitro-2- 
furfaryHdcne)-oxrrjdole itself. 

The eadd compositions may be in the form 
of solutions in polyethyiene glycol which may 
optionally contain wetting agents, for example 
condensation products of aatyiphenote with 
ethylene oxide, for exampk the condensation 
product of octylcresol with 8 — 10 molecular 
propQStuooB of ethylene oxide The composi- 
tions may also be in the form of aqueous dis- 
persions wherein a suitable dispersing or sur- 
face active agent is poryoxyethylene sorbitan 
mano-oleate. Suitable aqueous dispersions may 
contain non-toxic ingredients known to be 
misefbk with water, for exampk glycerol, 
thickening or getting agents, for exampk ethyl 
cellulose and condensation products of fatty 
alcohols and ethylene oxide, for exampk the 
waxy, unctuous product obtained from the 
condensation of cetyl or ee toso sary t alcohol and 
20 — 24 molecular prepcrpoos of ethylene 
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oxide. The said compositions may also be in 
the form of oily solutions and a suitable oily 
solvent medium may be, for example, castor 

oil. 

5 The antimicrobial compositions may also be 
in the form of creams, ointments and pastes 
and such formulations may contain any suit- 
able noo-toxic ingredients known to the art. 
Thus a suitable ointment base map be a mix- 

10 cure of p o ly e thy lene glycol 400 and poly- 
ethylene glycol 4000 and a suitable paste may 
compose a tfauscenrng agent, for example zmc 
oxide, is admixture with ao oily or fatty base, 
far example castor oil and white beeswax, 

15 optionally in the presence of a fatty alcohol, 
for example cetyi alcohol or cerostearyi alco- 
hol. Suitable cream bases may be formulated 
from oH-m-wacer type emulsions known to the 
art, for example from castor oil and fatty 

20 alcohols, for example ceryl alcohol or ceo 
stearyl alcohol, dispersed in water in the pre w 
eence of condensation products of fatty alco- 
hols with ethylene oxtde, for example, the 
condensation product of cetyl or cetostearyl 

25 alcohol with 20 — 24 molecular proportions of 
ethylene oxide- 

The antimicrobial compositions may also be 
in the form of suitable coo-toxic dusting 
powdens formulated from men: diluents or 

30 earners, for example talc and/or starch in the 
presence of additional ingredients, for example 
zinc oxide or boric add. 

The said compositions as indicated abort 
possess antibacterial properties and they may 
35 be used in the treatment of the skin in those 
circumstances where a preparation possessing 
antiseptic properties is required. 

The invention is SAustmed but not femired 
by the following Examples in which the parts 

40 are by weight: — 

Example h: 
1j41 Parts of 5-nitro-2~furaldehyde, 133 
parts of oxindole and $ J parts of acetic acid 
are heated together under reflux during 30 

45 minutes. The mixture is cooled and added to 
100 pans of water. It is then filtered and S- 
(5-rntro-2*furfur^Hdene)-^)xiodole is obtained 
and washed with water. 'It is crystallased from 
£-ethoxyethanoL and has m.p. 268 "C. with 

50 decomposition. 

Example 2: 
2.43 Pans of 5-mtro-2-furB]dehyde di- 
acerate, 133 parts of oxindole and 1.06 pasts 
of 35% aqueous hydrochloric acid are heated 
together under reflux in aqueous ethanol 
durinc one hour. The mixture is cooled and 
filtered and 3-<5 - nitro - 2 - furfuryhdeneV 
oxindole is obtained and washed with water. It 
is identical with the compound as described 
™ in Example 1. 

Example 3 : 
A solution of 037 part of sodium acetate 
in 5 pans of acetic acid is added to a schrrion 
of 133 parts of 5-mtro-2-furaldebyde and 2 
«5 parts of 5-bromo-oxindok (prepared by the 



method of Surnpter, MiMer «**d fiendriok, 
Journal of the American Chemical Society, 
1945, volume 67, page 1656) in 16 parrs of 
acetic acid. The mixture is heated under 
reflux during L5 minutes, then cooled and 
filtered. There is obtained 5-bromo-3-<5-nitro- 
2~furfuryHdene)H3xindoie, which when crystal 
used from £-cmoxyethanol has mp. 305 *C. 
with decomposition. 

Example 4: 
From 0.66 part of 5-nitro-2~fuiaMebydc, 
0JB part of 5-nirxo-oxindoie (prepared by the 
method of Sunrpter, Miller and Megan, 
Journal of the American Chemical Society, 
1945, volume 67, page 499) and a solution of 
0.185 part of ««v*«itp acetate in 5 pares of 
acetic add by the procedure described in 
Example 3, there is obtained 5-citro-3-(5- 
nitro-2-funfuryho T ene)Krxindole which does not 
melt below 320*C 

Example 5: 
A solution: of OA part of sodium acetate in 
5 pants of acetic add is added to a solution 
of 0J78 part of 5-mrro-2~furatacbyde and 
0.95 part of 5-«crtamido-oxdndole (prepared 
by acetyktion of 5-arnino^xindoleX in 15 
parrs acetic acid. The mixture is heated at 
100 ' C during 3 hours then cooled and filtered. 
There is obtained 5-aceramido-3-(5-oitro-2- 
furfurylideue)H3xtndak which when cryccal- 
fcsed from 50% aqueous acetic acid has m.p. 
301 *C. with decomposition. 

Example 6: 

A mixture of 23 pane of 5~bex&amido- 
oxindole, 13 parts of 5-nitro^furaldehyde 
and 20 parts of acetic acid k heated under 
reflux during 2 hours and *hrp cooled and 
filtered. There is obtained 5-beirxamid<>^-(5- 
nitro-2^furfuryfidene)<)xindolc, which when 
crystallised from dimethytformamide has mp. 
27-4 — 2i76 * C. with decomposition. 

The 5-benzamido-*oxindole used as starting 
material may be obtained by shaking tngrth+r 
2.96 parts of 5-amino-oxindole and 1J85 parts 
of benzoyl chloride with 20 parts of 4% 
aqueous sodium hydroxide. The mixture is 
filtered and the solid residue is washed with 
hot water and there is thus obtained 5-benz- 
amkio-oxmdole. 

Example 7: 

The process as described in Example 6 is 
repeated replacing the 23 parts of 5-benz- 
arnido^oxindole by an equivalent proportion of 
5-^>-chloro-benzamiQo-oxiTjdole. There is thus 
obtained, in a «twiV»t manner, 5-p*-chk>n)baxi- 
amtdo-3-<5-nirro- 2 -furfuryHdene) - o xindo k, 
nxp. 318— t310 w C, wkfa decompositiori. 

The jdo^omndolc used as 

starting matrrial) may be obtained by inter- 
action of 5-amino^otxmdole and p-chloro- 
benzoyl chloride in the p r e se nce of aqueous 
sodium hydroxide according to the process 
described at the end of Example 6. 
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Example S: 
A mixture of 2.75 parts of 5-propiooamado- 
oxindok, IS pare of 5-ndtro-2-furakidiyd£ 
and 20 parts of acetic acid is heated under 

5 reflux during 2 hours end is then cooled and 
fihered. The eoldd residue thus obtained is 5- 
propionamado - 3 - (5 - iano-2-furfuryKdene> 
oxindok, winch when crystallised from di- 
methytformamide has nLp. 30&— 310 # C. with 

10 decomposition. 

The 5-propionainixto^xindote used as start- 
ing materiai may be obtained by adding 555 
parts of propionyl chloride to a suspension of 
5J92 pasts of 5-amano^xindoie in 100 parte of 

15 daoxan and 6j6 parts of dietbyiamlme. The 
mixture is heated under reflux during 10 
and then kept overnight at 18-^23 C. 
and filtered. There is obtained 5-propiou- 
amido-oxindok, which when crystallised from 

20 water has nxp. 228 — 230* C. 

Example 9: 

A mixture of 23 parts of 5-n-va4eramido- 
oxindok, 1.41 parts of 5-xutro-2-furaidehyde 
and 20 parts of acetic acid is heated under 

23 reflux during 3 hours and is then cooled and 
filtered. The soiiri residue thus obtained is 5-n- 
vakramido-3-(5 - mtro - 2 - fiirfurylidene)- 
oxmdole, which when crystarBsed from acetic 
acid has nxp. 272 — 274 *C with decompoeri- 

30 aon. 

The 5-«-vafaan^o-oxindole used as start- 
ing material may be obtained by allowing a 
mixture of 5.7 parts of 5-«niiix>-ox indole, 6S 
parts of n-vaderyl chloride and 50 parts of 

35 pyridine to stand overnight at 18—23 *C. and 
then evaporating the mixture to dryness under 
reduced pressure. The residue is triturated 
with a little water and there remains 5-«- 
vafteramido-oxirjdole, which when crystallised 

40 from water has m$. 226 — 228 *C. 

Example 10: 
The process as described in Fxarrrpk 9 is 
repeated replacing the 5^-valeramido-oxindole 
by an equivalent proportion of 5-n-bu lymoiido- 

45 oxindok. There is thus obtained, in a sknikr 
manner. 6-nHbuiyiamido - 3 - (5-oitro-i2-fur- 
furyEdene)-oxindok, which when crystallised 
from dimethytformaniide has mp. 296— 
298 ' C. with decomposition. 

50 The 5^-butyramido-oxindole used as start- 
ing material may be obtained from 5-amano- 
oxindok and n-btryryl chloride. It has mp. 
236 — 233 "C afrer crystaHasadon- from aqueous 
alcohol. 

55 Example 11: . 

A mixture of 0£ part of 5^-bumarnado- 
oxmdole in 10 paces of wrter aod 0.5 part of 
35% aqueous hydrochloric arid and 055 pan 
of 5-intro^fura4dehyde diacetate in 10 parts 

SO of ethanoi is heated under reflux during 2 
hours. The mixture is then cooled and filtered 
and the solid residue is crystallised from acetic 
arid. The product thus obtained is identical 
with the compound as described m Example 

65 io. 



(Example 12: 

The process as described in Example 9 is 
repeated replacing the 5^-vakran^o-oxindok 
by an equivalent proportion of i5-£wbutyr- 
amMo-oxmdofe- There b thus obtained, m a 70 
similar manner, S^oburyraniido - 3 - (5-nitro- 
2-furfuryWene)-oxiuidoie, which when crystalr- 
haed from dimetnypVirmarrride has m-p. 
314— 316 # C. 

The 54»butyraxnadoHnandole used as start- 75 
ing material may be obtained by interaction 
of 6-amino-oxindole and uobutyryl chloride in 
pyridine. It has oxpu 27L— 272*C. after 
\ i yy^llt-ffft i** 1 fw 0 * bucanoL 

•Example IB: 80 

The process as described in Example 9 is 
repeated replacing die S-w-'vskramido^oxindok 
by an equivalent proporaon of Swapioamido- 
oxindok. There is thus obtained, in a similar 
xnaonex, 5-caproamido - 3 - (5 - nitro-2-fur- 85 
furytkiene^oxindoie, which when crystallised 
from butanol has m.p. 270*C 

The 5-capioaimdo^xindDle used as starting 
material may be obtained by interaction of 5- 
aniino^-oxmdok and caproyl chloride in pyri- 90 
dine. It has nxp. 224 — 225 # C after cryacal- 
lisarion from ethanoL 

Example 14: 

The process as described in Example 9 as 
repeated replacing the 5-n-va4eramido-oxindok 95 
by an equivalent proportion of 5-capryiamido- 
oxindoie. There is thus obtained, in a similar 
manner, 5-<aprylamido-3 - (5 - intra - 2 - fur- 
furylidcne^xindok, which when crystallised 
from erbanol has n^p. 222— 223* C Hie 5- 100 
ca pi ylam ido-oxmdole used as starting material 
may be obtained by interaction of 5-*mino- 
oxindok and caprylyl chloride in pyridine. It 
has nxp. 222 — 223 'C after crystallisation 
from ethanoi. 105 
Example 15: 

The process as described in Example 9 is 
repeated replacing the 5^-valeramido^xindok 
by an equivalent proportion of 5-capiamido- 
oxindok There is thus obtained, m a similar HO 
manner, 5-<apramido^3^5-mtro - 2 - furfuiyii- 
dene)-oxindok, which when crystallised from 
ethanoi has m.p. 225— 236 # C The 5- 
capramido^xmdok used as starring material 
may be obtained by interaction of 5-amino- 1 15 
oxindole and capryl chloride in pyridine. It 
has mp. 191 — 192 "C. after crystallisation 
from ethanoi. 

Example 16: 
A mixture of 0j65 part of 5<2-carboxy- 120 
propionamido)-oxindok in 60 parts of meth- 
anol, 037 part of 5^Tro-2-hnaidchyde and 
0.1 pert of sodium succinate is heated under 
reflux during 16 hours. The mixture is then 
cooled and filtered and the solid residue is 125 
dissolved in aqueous sodium carbonate solu- 
tion. The solution is filtered and the fihrate as 
ackfficd wirh aqueous hydrochloric acid. There 
is thus obtained 5<2-ontoxyprcpiooemido}-3- 
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(5^nxi^2^Txdmy^dait}^mji66k, m.p. above 
360 # C 

The 5-<Z-earl xjxy p aj piDnamKfa>) - oxindok 
used as starting mnrrgriAl may be obtained fay 

5 adding a eolation of 031 pan of succinic 
anhydride in 30 pans of benzene to a solnmm 
of 0.45 part of 5-amno-oxtndo4e in 20 pans 
of dioxac The mixture io allowed to stand 
overnight at IS— 23 # C and the aoHd is then 

10 collected and washed with petroleum ether 
(bp. 60— eO'C). There is thus obtained 5- 
(2-aaboxy^p^ionamkk7>^xado^ 
Examp le 17: 
1 J Parts of 6-ccmmo-c*inttole and 20 parts 

15 of anhydrous formic add ace heated under 
reflux during 30 annates, 1-5 Parts of 5-nitro- 
2^rurakkhyde are then added and the mixture 
is heated under reflux (hiring a further 30 

jn in i ft p a 

The mixture is cookd and filtered 
20 and the solid residue thus obtained is 6-f orm- 
amido-M5-nitro - 2 - furfuxyUo^>oxhidok, 
mp. 

above 360 *C 

Examp le Ifl: 
A mixture of 1* parts of 6-acrmmdo- 
25 orindoie, 15 parts of 5-nitro^furaldehyde 
and 100 pans of acetic acid is heated under 
reflux during 2 hours. It is then cooled and 
filtered and the solid residue is washed with 
acaac acid and methanol. There is thus ob- 
30 tained 6-ac*tanrido-3^5-mti^ 
oxindoie, mp. above 330 *C. 

Example 19 : 
A mixture of 0-25 part of 4-acetaimdo- 
oxmdole, 02 part of 5^tro-2-*uraldebyde and 
35 3 parts of acetic add is heated under reflux 
during 30 minutes and ts then cooled and 
filtered. The soEd residue thus obtained is 4- 
aceramido - 3 - (5 - okro - 2 - furfurybdene)- 
axindoLe, which when crystallised from di~ 
40 methytformamide has mp. above 360 "C. 

The 4-ecctanrid^«aindole ustw as starting 
material may be obtained by adding 2A2 parts 
of 35 % aqueous hydrochloric acid in portions 
to a mixt ure of 42 parts of 2 : 6— dmiirajphenyl- 
45 acetic acid, 1022 parts of tin and 5 parts of 
ethanoL After the vigorous reaction subsides 
the mixture is heated under reflux during 30 
minutes. It is then filtered and the filtrate is 
cooled and saturated with hydrogen sulphide. 
50 The mixture cs filtered and the filtrate is 
evapora te d to dryness under reduced pressure. 
The residue is dissolved in water and sodium 
bicarbonate is added. There is thus obtained 
4-ammo^xindole, which after crystaHisauoc 
55 from water has mp -180 — D82*C 4-Acet- 
gmid o-n rriTvirJ^ is then pi ri'ai ed from 4- 
amdno-oxmdoie by reaction with acetyl 
chloride in pyridine. It has mp. 258 — 260 *C 
atfeer crystallisation from ethanoL 
60 Example 20: 

A mixture of 1 part of 5-methyi-oxindDle, 
1 pert of 5^tro-2^Euraldehyde and 7 parts of 
acetic acid is heated under reflux during 2 
hours and is then cooled and filtered. The solid 
65 residue thus obtained is 5-rnetby4-3^5-mtro- 



2-furfnryu"dene)^xindole, nup. 236 "C. with 



Example 21: 
3 Parts of 5-bydmxy-oxindDle, 5 parts of 
5-nitro-2-fura4dehyde and 25 parts of acetic 70 
add, are r e a cted by the procedure described 
in Example 20. There h thus obtained, in a 
f^flar manner, 5-hydroxy - 3 - (5-<rixro-2-fur- 
fnryiidenc)-o i i ndole, mp. above 360*0 

Example 22: 75 
2 farts of 5-tnetfaoxyKiiTndflie, 1~5 parts of 
5-nkro-2-fucaldehyde and 20 parts of acetic 
acid are reacted by the procedure described in 
Example 20. There is thus obtained, in a 
annilar ""^j 5-methoxy - 3 - (5 - nitro-2- 80 
furfury£dene>oxindoie, which when crystal- 
lised from 2~emoxyethanol has rrup. 270*C. 
with decomposition. 

Example 23 : 
1 Part of oxmdMe*6-carboxyiic add, 1 part 85 
of 5-mrro^furatdehyjde and 20 parts of acetic 
acid are reacted by the procedure described 
m Example 20. There is thus obtained, in a 
similar manner, 3^5HBm>-2-rurfuTyHdene)- 
oxindoa>6<arhaxyUc acid which after crystal- 90 
lisarion from 2-e rhoxye thanol has nxp. above 
360 tl 

(Example 04: 
13 (Parts of 5 : 7-dibromo-oxindoie, 0.63 
part of 5-mtro-2-furaidebydc and 20 pans of 95 
acetic acid, are reacted by the procedure 
described in Example 20. There is thus ob- 
tained, in a similar manner, 5 : 7-dibromo-3~ 
(5-nitio-2-furfury&dra which after 

crystallisation from dimethyiformamide has 100 
mp. 308— 310X. with decomposition. 

Example 25: 
A sohniQc is pr e par ed from 1 part of 3-(5- 
n irro^furiuryMdcne)-oxindoie in 99 pans of 
polyethylenegjycol and the sohrtkra so obtained 105 
poss e s se s anribactenai properties. 

Example 26: 
An aqueous dispersion is prepared from 0 5 
part of 3<5-mtro^-furfuryWene)-o^ 
10 parts of poiyoxyetbylene sorbitan mono- 110 
okate and 89 5 parts of water and the aqueous 
dispersion so obtained possesses antibacterial 
properties. 

Example 27 : 
A solution is prepared from 0.1 part of 3- 115 
(5-mrxo-2-furfuTyhd and 999 

parts of castor oil and the oily solution so 
obtained possesses antibacterial properties. 
Example 28: 
A solution is pr e par ed from 0 5 part of 3-(5- 120 
mtro^2-ftn^urykdene>-oxincV3ie, 245 parts of a 
co ndensat ion product obtained from octyl- 
cresol and 8 — 10 molecular proportions of 
ethylene oxide and 75 pens of rxAyethykne- 
glycol 400. The aohnian ao obtained po aaesae s 125 
antibacterial properties and it may be *iU"t»*i 
with water to provide an aqueous solution 
antibacterial determent properties. 
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Example 20- 
An aqueous dispersion is prepared by adding 

to Vminurc of 0.05 pan of cctnmBcrogol 1000 
5 BJjC (a ooodcosation product of eery! a*co- 
hoi end 20-34 molecular proportions ct 
ethylene oxide), 2 parte of ethyl cdtata^ 
parts of sdycerol and 9a parts of water. I*e 
aqueous Sspenrion ao obtained possesses ann- 
10 bexttrisi properaies. 

Example 30: 
An ointment is tonaated by adding 1 P*« 

mixnrre of 60 parts of po^e^toq^400 
15 and 39 parts of polyethylenegiycol 4000. 
There « thus obtained an omanent possessing 
antibacterial properties. 

Example 31: 
A paste is formulated m the known manner 
20 by incctporadng 1 P« of M5^tro-2-firr- 
f U rrtideTie>axkdok into a manure of 7B pare 
of castor oil, 10 parts of white beeswax and 
3 parts of cetostearyl alcohol and tbenxhKto- 
W the rjroduct with 8 parts of zmc oxoac. 
25 Tnere is thns obtained a paste, P<»«^«*- 
bacterial properties, wmch may be usea iot 
treatment of the skin. 

Example 32: 
A cream is formulated in the known msnner 
30 by incorporating 0.5 parr of H5-moo-2- 
f u rf UTy lideoe)-oadndo4e in a mixture of W 
parts of castor oil, 9 parts of cetostw^l 
hoT 2 pans of ceiornacrogol 1000 BP.C and 
68 5 parts of water. There is thus obtained an 
35 antiseptic cream which may be used for treat- 
ment of the skin. 

Example 33 : 
A dusting powder k prepared by adding 
0.05 pan of H^mtro^furfuryHdaic)^xn>- 
40 dole to a mixture of 10 pans of starch, 10 
pans of boric acid and 80 par© of talc There 
is thus obtained a dusting powder possessing 
aatibaaerial properties which may be used tor 
of the skin. 
45 Example 34 : 

A dusting powder is prepared by adding 
OA part of 3^5-rihro-2-fuirVyiidtnc)K)iJi^ 
dole to a mixture of 745 parts of starch and 
25 pans of zinc oxide. There is thus obtained 
50 a dusting powder possessing anubactenaj 
properties which may be used for treatment of 
the skin. 
WHAT WE dLAOM IS : — 
1. New indole derivatives which are cam- 
55 pounois of the formula: — 



halogen acorns or nkno, acjtenino, afcyl, 
hydroxy, afcoxy or carhoxyhc aad rachcato. 

3. 3-(5^rtro-2-hn^ 

4! Process for the manufacture of the new 
indole derivatives caaimed * ^ J^** 65 
comprises ntteraction of an oxindok denvaavt 
of the formula: — 



to 



wherein R stands for hydrogen and wherein 
the nucleus A may optionally bear subsnruents. 
2. Indole derivatives as claimed in Claim 1 
60 wherein the nucleus A beans one or more 



wherein A and R have the meaning stated in 
Oakn 1, with 5^tro-2~ruraldehyde or with a w 
compound capable of action as 5-nrrro--2- 

foxaldefaydc. , 

5 Process as claimed in Claim 4 wherem 
die compound capable of Jffr 111 ^ 7 , 

2Hfuraldehyde is 5-mtro^uraiderryde oV 75 
acetate in the presence of aqueous mineral aafl, 
for example aqueous hydrodi>onc aad. 

6. Process as claimed in Cawms 4 ana :> 
wherein there is present a solvent or diluen^ 

for example acetic acid, aqueous ethanol or *0 
mhydrous formic add. 

7. Process as claimed in Ciarms 4— o 
wherein there as present a basic catalyst, for 
^«mptg sodium a cersir t . OA 

New antimicrobial cornponoons wnerem » 
the active ingredient is at least one of the new 
indole derivatives of rhe formula stated m 
Claim 1 in admixture with an men driuent or 

^^Compositions as claimed in Ckim 8 90 
wherein the active ingredient is 3^5-ckro-2- 
furfuryhViene)-oxindo4e. 

10. Compositions as olaimed in Caams © 
and 9 which are in the form of solutions in 
polyoxhyiene ©rycoi optionally containing 95 
wetting agent*. 

,11. Comrnsraons as claimed in Claim 10 
wherein the wetting agents are condensation 
products of ala^henols with ethylene oxide, 
for exam p le the condensation product of octylr 100 
cresol with 8 — 10 molecular proportions of 
ethylene oxide. _ . 

12. Compositions as claimed in Chrrmw c 
and 9 which are in rhe form of aqueous dis- 
persions wherein the dispersing or surface 105 
active agent is poJyoxyetbykne aorbitaa mono- 
oieate. 

13. Compositions as claimed in Claims 6 
and 9 which are in the form of aqueous dis- 
persions wherein there are present water- 110 
mi6cible ir^rements, for example glycerol, 
t hK-^^g or gelaing agents, for example ethyl 
cellulose and condensation produces of fatty 
alcohols with ethylene oxide, for rramplr the 
condeoaaoon rjrodnct of ceryl or cetostearyl 115 
alcohol and 20—34 mokcraar proportions of 
ethylene oxide. . 

14. Composition© as claimed in Claims fi 
and 9 which are in the form of oDy solutions, 

for example solutions in castor oil. 120 



6 



809,691 



1*5. Compositions as claimed is Claims £ 
and 9 which are In the form of uxams , oint- 
ments or pastcs. 

16. Compositions as nl armed m Qasm 15 
5 wherein the ointment is formula red in an oint- 
ment base consisting of polyethylene glycol 
400 and polyethylene glycol 4000. 

17. Compositions as ckkned in Ckum 15 
wherein the pastes are formulated in an ofly 

XO or fatty base, for cramplr castor oil and white 
beeswax optionally in the presence of a fatty 
alcohol, for example cetyi afcohol or ceto- 
steaay* alcohol 

18. Compositions as claimed in Claim 17 
15 wherein there is present a thickening agent, 

for example zinc oxide, 

19. Compositions as claimed 1 in Claim 15 
wh erein the creams are in the form of oH-in- 
water rype cmoaions f oxmulated from castor 

20 oil and a fatty alcohol, for example cetyd 
alcohol or cetnstearyi alcohol in the presence 
of a- dispersing agent. 

20. Compositions as claimed in Claim 19 



wherein the dispersing agent is a condensation 
product of ai fatty akohoi and ethylene oxide, 25 
for example the condensation product of eery] 
or cetostearyl akohol with 20—24 modecukr 
proportions of ethylene oxide. 

21. Compositions as ^^"^ in ^ Ji »mt € 
and 9 which ace in che foim of dusting powders 30 
containing inert diluents or carriers. 

22. Compositions as caused in Qaim 21 
wherein the inert diluent or carrier is talc 
and/or starch optionally in the presence of 
additional ingredients, for example zinc oxide 35 
or boric acid. 

23. New indole d erivativ es, claimed in 
Chums 1—6 as heranbefbre pasaculady de- 
scribed and especially with reference to the 
foregoing (Examples 1- — 2A. 40 

24. New antimicrobial compositions, claimed 
in Claims 8—22, as hereinbefore particularly 
described and especially with reference to 
Examples 2 5 8 4 . 

AUFRED O. BA1UL, 
Agent for the Applicants. 



FEOWSaONiAL SPECIFICATION 
New Indole Derivatives 



45 We, Imperial Chemical Industries 
Limited, of ttmperial' Chemical 'House, MilK 
bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following staremenr: — 

30 This invention relates to new indole deriva- 
tives and more particularly ir relates to certain 
3^5-nitto-G^furruryiiaerc derivatives 
which possess useful therapeutic properties. 
According to the invention we provide the 

55 said new indole derivatives which axe com- 
pounds of the formula : — 



wherein R stands for hydrogen or for an acyl 
group and wherein the nucleus A may cpuon- 

60 ally be substituted by, for example halogen, 
nrtro and acetamido subsrituents. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 

o5 prises interaction of an- oxindole derivative of 
thr fotmuat — 



0? 



wherein A and R have the meaning stated 
above, with 5-tatro42-iura]dehyde or with a 
70 compound capable of action as 5-nitro-2- 
furaOdehyde. 

As compounds capable of reacting as 5* 



Djcro-2-furaldehyde there may be mentioned 
for example 5-cntro^furaJdehyde diamace 
The reaction may conveniently be brought 75 
about in a suitable solvent or diluent for ex- 
ample in acetic add or in aqueous ^KotwI 
There may also optionally be present a basic 
catalyst for example sodium acet ate. 

As seated the new indole derivatives of the 80 
invention possess useful therapeutic properties 
They are particularly useful' as antibacterial 
agents especially for antiseptic purposes. 

The invention is hUustraied but not Kinked 
by the following Exampaas in which the parts 85 
are by weight* — 

Example a 

1.41 parts of 5^tro-2-iuraMriryrie, 133 
parts of oxindole and parts of acetic acid 
are heated together tinder -reflux during 30 90 
minutes. The mixture is cooJed and added to 
100 parts of water. It is then filtered and 
(5-mtip-2^furiiiryliQ>re is obtained 

and washed with water. It is crysndiised from 
beta-ethoxyethanol and has mjp. 268 'C with 95 
decomposition. 

Example 2 
2.43 parts of 5-nkro^-furalriehyde^ 
ate, 135 parts of oxindoie and 1.06 para? of 
35% aqueous hydiochloric acid are heated 100 
together under reflux in aqueous ethanol dur- 
ing one hour. The mixture is cooied and fil- 
tered and 3-<5-mriD^furfuryH^ 
is obtained and washed with water, it ts 
Kienrical with the compound as described in 105 
Example 1. 

Example 3 
A aohsion of 037 part of sodium acetate 
in 5 pans of acetic acid is added to a solution 
of 133 parts of 5^tt*24urakkoyde and 110 
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2 parts of 5-bramooxindoie (prepared by the 
~ method of SumptCTj Milkr and Hendrick, 
Journal of the American Chemical Society, 
1946, volume 67, page 1656) m 16 parts of 

5 acetic add. The misuse is heated under reflux 
during 15 minutes, then cooled and fi frmxi 
There is obtained 5-bromo-3^5^tro-2r-fur- 
furyiidene)oxiDdok, which when cr^aalibed 
foam bet»-etfaoxycthaiiol has m.p. 305 *C with 

10 decomposition 

Example 4 
From 0j66 part of 5-mtro-2-^uia4debyde, 0£ 
part of 5-mtrooxmdole (prepared by the 
method of Sumpter, Mifier and Magan, Jour* 
15 nil of the American Chrrmral Society, 1545, 
volume 67, page 499) Mid * sohirion of 0.165 
part of sodium acetate in 5 pases of acetic acid 
by the procedure described in Example 3, 



there is obtained 5^tro^K^ D i t ^^ fmtfui 7y" 
dene>oxinaWe- whkb does not mek bdow 20 
320 # C 

Example 5 
A solution of 0.4 part of sodium acetate in 
5 para of acetic acsd is added to & solution 
of 0.78 part of 5^tro^24umldehyde and 0S5 25 
part of 5-acetnmidooxindole (prepared by 
acecjdatton of 6-*minooxindole% in 7-5 pans 
acetic acid The mixture is heated at 100* 
C during 3 hours then cooled and fiberecL 
There is obtained 5-acetamidD^5-oh*o-2- 30 
roifuiyiftdai£)oxindc4e 

from 50% aqueous acetic acid has m.p. 301 
C with d ecomp os i tion. 

AUFHED O.BMJL, 
Agent lor the Applicants. 
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